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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup 
device in which the dynamic range is expanded without 
generating fixed pattern noise resulting from unevenness 
of saturated charge amounts Qs of each picture 
element. 

SOLUTION: Each light receiving section 1 is divided into 
two light receiving areas 12a, 12b whose sensitivity 
differs from each other, among signal charges read from 
the two light receiving areas 12a, 12b of each light 
receiving section 1, signal charges of the light receiving 
areas with the same sensitivity in adjacent light 
receiving sections are mixed in vertical transfer registers 
2— 1— 2~n and the mixed charges are transferred 
vertically and the signal charges in the light receiving 
areas with different sensitivity are transferred separately 
horizontally while being distributed to two horizontal 
transfer registers 3, 4 by a distribution transfer gate 5, 
the charges are converted into a signal voltage by 
charge detection sections 6, 7 and the converted 
voltage is fed to an external signal processing circuit 30, in which the signal with higher 
sensitivity is clipped and the resulting signal is added to a signal at a lower sensitivity to obtain 
a video signal output. 
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2 atfcRB 3 n/c1ti5(JlcDg:^S|5 4 . 

«riaa»«©«*»©3iia?»jc: i tegs $ tifrr>&g/tm 
c 4 cc«rsea»er>B3£««©£ * *> s nfcft ^ 

^«wisi±*iB^L'r ffitiBas-r 4is«*©siatgas u 

^*£4, 

BiflE«tfc$©seffeai u y * 2 tc J; o r JlWCcftoi! s n 5 
J^©»ft*B3^«©B^«B*B«*fc$WT*3PflK 

m? hMW&<D*.mm u * 4 . 
4. 

«rsea«©*BBfflBikD&a*B-*t© 5 % . d>ft < 4 & 

*/J\^©^B^©m#B^«m>m#B^K:»-3< 

B©*3feB«©B*«B«c*-3< mt><mtzm»Lx 

Jgfc^B. 

t»*« 2 ] ? + ^jux r v ymmt£ -> r^ft < & 
s&s^sift *a»©3efeSB«*> e. ft o . ~? h 'j f 7.mc 

2 JfcJEEB 3 *l 7tf*Bffl©*#B- 4 . 

wiia^ffl©B#ai$©iiBflie- 4 sciB $ titp-oz&ttm 
c 4 cc«fr8aaa»©«3te««©s * *> & «#hj s ntcmn 
mmo ^ *> . m<oi$'> s#sb©r o««©£#««©« 
■^««pi±*iB^i/rsi£<fia6-r4aafc*©siaKasu 

i^^^4, 

mi2ffi^*©fiiElKj^ us?* £ tc J: o r JBiclSji 3 ft Z 

j®s©sft z&mm&>mnnM*w\ * tcsw-c*^ 
in-r sa^*©*^eii u ^ * 4 . 
mim$k*<D*¥-$m u £ to «fc o r 3 nfcft # 

i-Mom^mm* * y •> u coj'js^o /cft#n 

ffif 4 ffe©fl&B©S#««©B*tBffi 4?rig^L-Ctti*T 

y^^CCtorSsjMSnfcM-^mi^©^^. 4>ft<4& 
«/N^©^«B©«4t*Wia*©B^«W4 f v 
V't © 'J 5 £ 4 , WIE 'J5^t^ 5> 7*3 ft 

fcfll f^i B©JBfi©»:)fcB«©« *Wft?4 

ft * c 4 *«a 4 -r s if #m 2 ga*s©Hftitii£iB. 
CffeBj©»iNBfti»Bj] 
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^>-5.)A^'f^5 5/ * U>yCC D (Charge Coupled Devi 
ce) Bfttftft&BCCN?*. 
[0002] 

[863IEORW] CC DEafltaHRKB-Ctt. v 1- D 

3ft#og»3 ftfcffi#Sl^#Him;fc£ffiftfcfg«:. C 
©<i#^«c»-^<m#ta^-5t4ft4/cA. H£© 

ft<. LfctfoT^A^ctfcf-ra^ ^-3 ^ »u>> ; as 
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[0003] c:©^^^? ■^i'U^^^ffiA-rs^tf) 

tC. 0 1 8 iC^-T «fc *> !£tt©MftS2»3i©®^. 

9<Ai«AjSBBjR i o i timmmm i o 2 4^£e^ 

ISKCTBHSO-CSEKIBIU KiSRlBR 1 0 lofit 
U^^if 1 0 3CCK#ttlU SiU^X^ 1 0 3 fa-cm 

m&wm i o i <Dmnmnti&mm.mm 1 o 2©ft^« 

fli4*g£0fc«Sfi(g2SU 3?><;c*¥isi*uy^^ 
i o 4{cr7K^^L.rm(w^*^i 0 5KMI. c 

20 C r-S^ff -^CC^ 0 1ti&>< y 7 r 1 0 6 X tiit) 

^¥3 - 1 1 7 2 8 1 #i&«#H8) . 
[0 0 0 4] ^^■5CCD@ftfg#^g(Cfc^r«. A 

W3t«*s*s-sa«±«:ft4 4. nmsmm o 1© 

ff-^mi^K 'J 5 y $*5}i|-A^/cJi?). C©iSlSSHi^l 0 
1 ©ff^«iS54{£SlgiIiit 1 0 2©®^«i^44jl^-r 
SC4-C. 01 9{C7jT-r4C5©«rntSJaf(©Affi^ 
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i o i cefce^r. singer 4 ic s f^ffl-wsj: 

5K:iyfc±K»jaEO«6*OCCDH*»«KB-C«. 31 
HB^4(c*-^-7a-#tta5tf6os t # 
H^©filfi]S(^*Q s©A7^A#t^fca5, 02 O tc^ 
■T«t 9 «c. «ni»ifiB©AW*!|#tt«: *7 -fe ? h g 
W-ot, ABBSiBl 0 l*ifiwr«J:5ftA 

aytMfom^. #is^©ssfnB^ffiQ s©A7^?i> 

c 4 K J; o tiii#{cH5£v< a?-> ^ W X (Hg^^ $ - > 
40 © a 5 ) S 4 ^ ^ PbISAS* o te„ 

ft< . ^-y^s f vyv<DttK^^.t btcm&mm 

[0007] 

CiSai?:)l?i^rSfc«&©#g] 4&iPl{c<fc&Httf&B&- 

3 n^o-& <f ttiicc ^P4J#o44t.{c#^ (DB&tm 
ft -5 1figfc©§#BJ&* 3 6 ft K> , vh'Ji-^KZ ^tcE 
50 B3ftfc«»flCDB#»4. C©«^<i©S7tg|5©Sil 
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r 5 a»*©aiOKiS u 5> * * 4 , c <D1MR*<D£MS 

# £ * an* l -c Hj;*rr * ft ^amass t *« 

[0 00 8 ] ±8E«HiScoHtHi»SaB{c*J(,»-r . 

M«©& * ©fi#m«#Sit:iKjii u^t. # {cif ?>& $ ti 

^©^tasn/cff^it©^^. mQ&s&ytsu 20 
©m DiSjs©s^«©(t#^#pi±Asaii;iKSi u 
itnx : m& $ tifcasiMsass n. $ 6 
Kiuyx^ «:»«©»&: z&ytmmicztfovcm K) ft 
w e tit sij * ii^sdi»-etai#«: 

sui^ff #©^ 'pmt b&mm.<D&ftmm<Dm 

[0 0 0 9 ] *»30tCj:£flb0Q{ttlfl$gKK. ^f* 30 

IfcfctCBBP^ftoi <h fetcS*©JB«36*S& ■£««!£©« 
XMM* 6 & «K v h V * *t£{C 2 ;X7cI2H 3 fi fcffiK 
<1©S*SC4. C©«SS!(l©S3l£SP©ffiia^Jc:i(<:iB3 

£*ifcfi#®5?©5-fc. Pf<3^3*>fc8l5©|3)GJ&lS©S 

m^w© 5 . 4>& < t t>m.'h!Bg.<D$:ytffiW(Dmn 

fiii ffl2©JStt©S3te««©(i ^Ili *rI^rL.-ctB 

[0010] ±sali j&©ffe©@#«M$gggfc:*ii,>-c\ ft 
©@{«&**Sa©»£4i5I«tt:. ftgftSPCittlfigfc© 
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^igp-ca. *¥Kj*$n/c®^w©^^. ^<4 4> 

[0011] 

[IfeH^cD^Sa©^] JilT. *^BJ©5|Jgor>J15]^{COt,i 

»»-J-*««fiOS3fc» (H3R) 1 h 'J ^Xt^tC2 
'X7t;E§etx-Ct<>So Cti6©S3feg|51«. ^ + 
h » « HKio T^Jx « 2 »W 3 n/c 2 o©:§ft 

[0 0 1 2 ] C©2o©S3lcMi^l 2 a, 12b(C«. 
H2K7S-r<fc5(c. AS***^'3iAti'/c»©MPl 3 
a, 1 3 b:&5jfe£[{C|g:W64a-CC^. m 1 3 a, 13 
b®§HniiSa, Sb(JStsKSifef). MilfSa 
<Sb4feSJ;^lc|g:5E3nrt,^, cntcj:0. IBD 
fflSO^t(,>ft£SS«l 2 b©^ mCASWtltttL 
X B5{ 0 iitr*«*i^ < % S 3«t«i« 1 2 b ©## 

©S*rI^{ 1 2 b ©±ic©<^^ > y -J U > X 1 4 £15 
tSCit, JSKM«3 6tcA*^^©i^-So 

[0013] fete. #PJ-C«, 2o©S3t?SiSl 2 a. 

1 2 b©.®££g&6-t»-Sfca&K: i PBP 1 3 a, 13b 
©SmSliSa, Sb%I)S6ti, 36tC^©ifi6^ 

^PffiSSa, Sb*S%6-eS/cW. 

12a, 12b fsucimmmzmcii % c t ^mm 

X%>% a 3 6ic. 2-3®§M112a, 12b©±(C 
0 . 2 o©*36«« 12a. 12b ©±©8Ugflt(DJflMl 
Jtmm 12a, 12b KJ»aS4J#fc#4 C i^pjflfer 

[0014] ±te«^©ss7fcgp uc^tLx. ^cymmm 

Ct lCn#<DmgMMl' 1 SZ- $2-1-2 -n*5fE3 t\X ^ 
■S. SitKSlU^if 2-1— 2-n©¥H^£->£E|3 

^©x -x' *S6Wffi*04{c^n-eti7S-r„ H3fe 

^2 1©±*CC«. y-hJfeSM (S iO, ) 2 3^ 

irin, ^2H. ^3B©d<y->y 3>cipo1v,2pd 

lv,3Pol V ) *P&&3&i£Sffi2 4. 2 5, 2 6*^ KiM 

[ooi5] ±.i&»)&®mmMzm v %> x £ 2 -i~ 2 -n 
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o-C|g»3#i& 0 ccD6tBOStl$S^^n ^ ^0 v l - 
*V6«, HB<D**«lCC»lBL-CRlt6tlfc3ffl(0 
£1112 4, 2 6, 2 5&CO^r, SiSK^I^tCfc 
l*TR9^5 2Hi*#*^<fcU CCD6fflOfe^mffi^ 

[0016] -rat? "6. -#<D36*S 1 K#J£T** 1 

305, *3JBO|g36«ffi2 6K:«2lBB©Sii[«aS^n^ 
f*V2^ SII2J|®|^ttfi2 5KK3fB5(D&UK 

fC»fW*» 1 HOKUMS 2 4 CCtt4fflBOSiaiE36 

Siwea6^0 2F^*v53&s, n2@<Di^ms2 5 5c« 

6 *S B<DSiPfOi * P * # * V 6 #1**1 Wftl 3 #1 
cnCC<toT3o©(6aS«S2 4, 2 5, 2 6 

[0017] C (DaS&i£ U^X £ 2 -r- 2 -nfcfcl* 
"C, SS*^ lC'itc2 oflDS3fc«« 12a, 1 2 b CO 
«-**6IBK:SI*ta3#ifc«#*«r©5ft. 

DJB«a>«3K«BW©«#««FI±aW«^3 #1 

& 0 tot*, f«K©a«csa*«j«<DS«^«fflf6i. 
*i§:e»u^^2-i--2-rrttc3asccE«s#i* 8 

Or, SMES 1^**2 -1-^2 -n«. $g-£l/fc&fi# 

[0018] S«J&i* 2 2 -1- 2 -ncDf53t^f^CD 
Wffi©«tt 4 2 12a, 12b 

tc*tj£LT 2#©*¥IS£u^*#3, 4 3PE£#vci> 

& c CCD2*CD7k¥$si^U> ; ^^ 3, 4&i. 2ffi(D*¥ 
IB5S^P7^*H1, <*H2CC<fcoT«»3#l. SfiK 
-l- 2 -n^ 6 »c $ ft 5 £ 
1 ^ -Y >5>^ff^'rSR^r>]iJ * 
^ > * > ^WIIB©«©*¥jfeaiEJWlBK: i > r 

[0019] fflittf, &uM£3£ U £ 2 -1- 2 ~t#J<D 
2 aO«^«WR±*«*Lr»6#i4 2iB3R 

jgcc$^-r£ 0 ccd2*cD7K^K3Hu> ; x^3, 4cc#t 

■r*fli#*«©»o»wtt. w*wsasu^x^3. 4 
n«cEs#i/c»o^w<sa^- h 5 cc^rtrb*!*. 

[0 0 2 0 ] t&te^, H5tcjS*\fc5{c, SiEfeSllx 
^ * 2 -1—2 -n*> 6— * 3 (CfeSI 
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3#ifc«#««f«\ mVfttt&Mf'- h 5 Oc J: ot HtV 
3*i****JU««5 l*ao-Cffi^T<Z)*¥KjSU^^ 
$UK#3*i**ift£ttoT^S. «0»WlS36y-h 
5tt, hAj^*HHGKlJ:orBI[H«l» 
3ft£ 0 &#6\ ^ + *JlHS«5 1 ©Mffitcra*-**^* 

f >v 2*s»«E*#i, -e#itc*risr4*¥<Easu^ 
[0021] Afltfjecra, istcu^, ffiBKcDS* 

ft -^S^OteSfilSli U5^;* * 2 -1— 2 -r* 6tK^ 
&jgU^*£3(Cf£3#i5£, *©***TC3SU^^ 
*3{cfal>r*WE&3*i4. H#Sffi«tt£iE 
IgjS U^X £2-1-2 -r* 67K¥K^ U>>* £ 3 \Ofc £ 
ft££> 3 6CC«0^WKay- h 5KJ:-5tft*^ 
«H«5 l ^/ror7K^f^uv ; ^£4{c^$ft, 

**¥«aiu^*4«:*jcir**eai3#ii. 

[0 0 2 2 ]7k^te^U^X£3, 4©(saS5fe©4jSSCC 

<D«l8f«IHl3P6. 7«, *¥K2SU^ar3. 4CC<fc.o 

-^tH^OUTl, OUT 2 iUr^SP-ai^3ft'So 
*5. 6ffi(DSiM£aS^0 5r^*V 1-*V6. 2«CD* 
*|gai^Pir^*H 1. 0H2fcJ:O*tS 1 95>^y-h^* 

30 [0 0 2 3] 2oCDff-^ffl^OUT 1 , OUT20^ 
ft, ff^ffi^O UT 1 KfiAttQftXflM 1 2 a Off # 
ItiClOXf^lE^^ lfU*OUT2ttiW8 

^>o CCOff-^ffl^OUT 1 . OUT2ttH»©i^j6i 
01853 0Cce«&3#iS. C<Dfi«BaHB3 0©*#» 

[0 02 4] H6CC*sl>-C % ft-^m^lOUT 1 «if>^ 

jv*-ji/P (S/H) UK 3 irif>^;u^-jUF3ft 
fcft, x ^ Y ^@K3 2(cfcc^Bir£(D^ ^ >f x U^Jb 
40 ElW7^^n^ 0 CtD^^^X[oIKg3 2<Dffl^ff 

t^*r>^3 3r»*i3#irtt»a3 4©--* 
6-eW5to^ y ^u^e 2cc^ «; y^s#ifc«, 

»»3 4CD(lh*©A*4ft*. »n»S3 4«WA*©# 
^JjnSLrtf^tts^^i-r*. 137 cc, AW*mcc 

[0 0 2 5 ] ±i£C/c J: 5 CC, *iBa<DS*«« 1 2 b 

50 2CC5^y y^Otea, ^X^-fXb^Ei^^ 
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H*lB©«rte^ ^ * ccKH BfticH^^ * - 

1 *2o*c$WWU fc«K<D33Kim 1 2 a <hi»S&6cD 
a*«« 1 2 b 4*SiMRHl3?Rl«c*jl^a£EK:iMO 

yt«RSo*njtji5««:flis ccd m&mmmwtt, m 1 
scc^c/c^^c mm&mm 1 0 1 iffiisisiiisRi 0 

2 i*aK^*wfc*c»r^fcE«Lfc««©iie* 
©ccDH(^»«ai«a«jccttracr*s 0 tc5 

^mmmmc^nu, 1 ocd^^se (sbr) 1 * 
ft^^xh^ 1 1 0 ufcfltes* 1 ocd^s 

[0 0 2 7 ] CCOcfc^OC, 1 o<Z>§:7££Pl ?r?t 

h » 1 1 T#«U fiB8«©S*fa« 1 2 a £A 

jsjgcos^i^ 1 2 b i«siee^ifiiic*si^3£acc 

ttt*. Cttfc:J:»K CCDHftaS»«B<D*iB3R^t*J 

[0028] mmm,m^xm o ^ 5 2 be* <* 

[0 0 2 9] £<T\ 2 o<D§3BI^ 12a, 12b*»6 
V>7s* 2 -1-2 -ntCteHT. 6 ti©£flS£iil*a * * <* 

tttoft. isu^^ (jmt, "H" u^^is-n , *ra 

Ts " L " U-^^ifE-r) <D3ffl*4D. CtliCiot 
3o<DKiH*S2 4, 2 5, 2 6©t>^h<D»fiBT?t>fI 

^-tSiwO^^ til L i$ pjffifr S^i&ort^o 
[0 0 3 0 ]5tf\ 7^-jUKK*B0O*»&cch!HR7 

3, 0V6^"H" U^l/tCtt4i. K^^^ 2i®^CD 
**CC4BC>T®2BCDlEiM»ffi2 5©T<D#^>W A- 
**<tt*fc». Wi«ffi<D*#««l 2bCC»»3hfc 
flWtffi (13*. OBTWftU JHTFI«l4f *) 
m®2 5cDTCC^m$n^ ( t = t 1 ) o Z<Dt%, 
filKa^n? V 1 , 4>V2, * V 4 V 5 
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[0 0 3 1 ] *<Z>f£. aflOgaS^n 5 r^*V3 l <*>V4 
**J:t>**V5#JI||Ct "M" U^Afcigr "L" U^Mc 
ji^T£ 0 -rttfe^ Sfi(BS^P^*V3*s "H" 

" Li *' U^;i/«cj»-rs. >XCc, SMBS^a ? ^4>v 
4^SiS(£SS^P2r ^0V3CD "M" U^l/CDWfflrtiC 

"L" "M" U-^Ucjl^U £ 8CC- ^0? 

fBlf* "L" u^;uca^-r£ 0 8Sir>T, HKK&^a? 
^*V5*ifiiiLlE3I^Py f*V4<D "M M U^;l/©JH 

[0 0 3 2 ] C<D<£5CC, SeiK3i^a^^^V3, <*> 
V445j:a f *V53WJB^ "M" U^SrBiir "L M 

"M" I/^;KCft5Ci^6, Sfiftii^ p * # 0 V 5 
# "M" "L" u^;utcS^u/tH#^ (t = 

t2)r, Sttea^n^^*v3^EnJjn3ti/cteHm 
20 ffi.2 5<OT*>6l6a6Shft:fi , ^«*3* J , ^iS^^n ^ 
^*V6*En»3hte(BS«S2 5©TCC3g?3n, 

[0 0 3 3 ] 5fc(C. gBI6ai^ci^^*V2*5cfcO f *V 
4^ "H" U^;UCc^^>cb, 2Hi^C0— ^CD^3@<Dfs 
3SSffi2 6 te cfc Wfe^cD^ 1 JBCOKSISffi 2 4 <DT<D# 
Tlsis + )\,f)m<te*>tc#>, ffiJBSOgJt««l 2aiC 

S)^iKiH«ffi2 6, 2 4cDT6Cg!^ai?ti^ ( t = t 
30 3 ) 0 C<Dt%, m&m?u\>2 4>V I, 0V3teJ; 
.t»V5#*cc "L" Sitte^^n^^ 

*V6*i "M" U^^^C^)^ 0 

[0 0 3 4] -ecDM, ^iEK31^n > *«V2*sJ:tf<f> 
V3*iJBiC "M" U^Jb^^T " L " U^^Cil^ 

"T&bfe. aaKHt^a^^*V2# "H" 
^6 "M" lx^;UCCjg^Lx, 3 5>CC— ^BSfflff L" U 
■^^fc«»T«2>. ^CC, Si£i^^P^^^V3^SiS 
fgill^P^ 9<t>V2<D "M" IssOUDSmPtfC "L" U 

40 "L" u^;U5CJB^-TSo 

[0 0 3 5] COcfc^Cc, Sit!Ei^^D^^*V2*5j: 
t»V3#Jg£C "M" L-^Jl/^rSiLT "L" U^;l/CC 

*£-rsc<hcc<fco. sBfeM^p^^«v2^Ef7jn$ 

" L " U-^;Kca^L/cB$i ( t = t 4 ) T\ 

^afs^ * p * * </> v 2 a* awn s n/ceasaffi 2 6ot 

50 Bi»lStifc(Ea«fl82 40T«:»3h, J:otR^o 
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[00 3 6] ccottssrw. Sitfrfaccfc^rRO^ 
ft. ^-/>t/7 h«IB«:»fT0raiKKaS#ttTt)*i4. 

sa^^>*>^KSK^fc^r, SKIES** *£>*V 
3, *V6AS"H M U^JUC%££. »9 ^5 211135© 
§*CC:fel>T»2JlCD(ESSffi2 5<DT<D#y~l'i<' + >l> 

&m<%:*>tc&, n$mt£<D&yemmi 2bcc»«3*i/c 
mnwffifinmmm 2 5©TGcK#dj;*n£ (t = t 

[00 3 8 ] -^CDfJL iIl£l^P7^^V6, </>V 1 

a*rr4„ mssmzv? #<t>v e& -h" 

"M" lo^Mcm&L. 3 6&C— 5EttSIBIf* 
"L" u^ucca^TS. IIKI^o > V 

l^SateiH^P^ *</>V6<D "M" U^Jl/<DJWHl*JK: 

9 <t>V 2 f)^\MMM9 v.? 9 4>V 1 cd "M" U-UKDJW 
fBrtt-c "L" "M" U^UciIf£U 3 

[0039] ccDcfc^cc, ffiffl&iS*u^4>V6, * 
v 1 te&&4>v2mmfc "M" u^^is^r "l" 

ifi "M" U^;U#>6 "L" U^ucca^LfcB^ (t = 
^*V3^ElWlP3ti/ciEaS*ffi2 5<DTtC»3ti, J: o 

[0040] aitfejs^p^^^v iwmv 
1 nofeismffi2 4*j j;cjffflfe^<z)g?3 m<D&mmm2 e 
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1 2 a &c§«3 ti^S#*W^*Kj36*S 2 4, 2 6 ©T 

fcmfrmsnz ( t = 1 7 ) o ccDi^, itfsi^D 

y?4>V2, 0V4*J<tU f *V6*sftcc "L" U-<;Ke 
[0 04 1] *©f£, mSSsM#Vv ^*V54dcfc?> y 0 

V6*sjiK{c "M" U"<;u*tir "L" u^nca^T 

£ Q -r&fe^ skies* a* *<*>V5# "h" 

10 &jS*n?*0V5© "NT u^u&JWRBityc "L" u 

"l m u^;ucca^ra B 

[0 04 2] C©<£^C, gSS£jg£P^*V5:fc<fc 
£»V63WBiC "M" KWlftlt "L" U^JUtC 

nfc^««2 6<DTOM#«W*aaiBi!3tl*. c 
<D££. SitlSSI^ci y ^<^v l sMBHfcur "M" 

" L. M U^^Cca^l//cB#^ ( t = t 8 ) T\ 

20 ajg^^n^^*v5^Epjn$ti/c<Eaimg2 6<dt 
Enflnsnfci53§i«ffi2 4 0Tte^3*i. <tot«7^ 

F©i^d:a35cSffl*^t>*K:*jCirB9^^2iH 
[0 04 3] :XCC, 7 U-AK*fflU0E>i»^flO«»7 4 

^V6^ "h" u-^;uc^6<t, aK^isjccfct^-c i m 

<ttS/ca&, W«K©a*««l 2bfc««Stifcft# 
( t = t 1 ) . CCDi^, mmMMZUv 5 4>V l—4> 
[0 04 4] *<Dfft, SafsJi^P^^^V6, 0V 1 

a#*r*. -rector, MiK5i^a^^*v6^ "h m 
m'& 4, l" u^;ucca^-rs 0 k^-c. saKSi^n? 

9 <f> V 2 ^SitteSI^ U y & 4>V 1 CD "M" U-^;KDS! 

[0 04 5 ] SiSK^^ny ^*V6, * 

V l*5<l:a f *V2*5IB«: "M" U^^^ISLT ** L " 
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jphujiis titcfcmm® 2 5 <DT<om *mb* ^sweats 

ft& 0 CCD££, mSMsMfVy 9 4>V3& "M" 
;ucc*£C <L#»6* SHtKil^Py ?<*>V2#5 "m" b 
^;l^6 M L" U^Mcj^L,/cB#«*[ ( t = t 2 ) T\ 

[0 046 ] #&C, itfeii^P7^(/)V5^ " H " U 

b(Dffii*cD^3 @CDlE^m@2 6 ®T<Z>^>^ + JU*J 
St< tt4fctf>, ^ttffll*<DiSlBacc«*«« 1 2 aiCg 

(t = t3>. c©<t*, aanEas*ciy^*v i. 0 

[0 047] ttc, m&$Ki£? P v >? 4>V bifi "M" U 
^Jl/CCftSi, SjMBS^Q* £*V5**EriftlS*ifclE 
^S2 6<DT07P^>t/^Jl/*jJ:CPfiS:teill^n^^ 20 
0V63WEPftI3tlfc|gjS*S2 5 0Wf>^t^ 
HU^l'iftSfcft, fSfSS*©**««l 2 a*68* 

+ a 0 . ffiffl*©«*«« 1 2 a Oit^SMrx 

t«BS««2 5©T«:»il6ti* ( t = t 4) . 

[0 04 8 ] c<DtJcffi&c*5<,>rra, ifSfi^fcot 1 
iffiftto* cc 3 n/cig^gffliitDfi^mMO 4 fiiBff 

IH<Dfa*MMfx£j&J 1 ^>C£fc3fcEteE«S*i*C 30 

<tcc^^ 0 vmmcm=r L>xmmmm 

^ x u * # 3 tt , KflnnKoawiffro^ 

7K^K3M U 5^* * 3 to AVISO ^mm^f- bSZftL 
[0 049] ;*CC, 7 U-AR*(UU(Oai^0WK7 < 

*\ sa^7>*>yjWWCctoc^r, MOBS**** 40 

<h 1 -7^>-rti/cHj3RcDm2Ji©iei«ffi2 5(DT©^ 
f - > > + ;U j^jR < & fc«> . iC A&O&ftWA 1 2 b cc 
ilShfcMW, l Sl*to*«:ie3i*«2 5cDT 
CcK*lH3ti4 ( t = t 5 ) . C<Dtt. liii^D 
^*V1, <*>V2, <£V4, <£V5&V>V6#*tCC 

[0 0 5 0 ] *©gL ffiM6iS*n? **V3. 0V4 

SHrr£ 0 -?tet>*>, mmmza v ?<t>v 3& ,4 h" so 
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"l m L/^;ucc«^-rs 0 #ck % aotiBs^Dy 

M L" "M" UtJl/tCB&U 3 6$C— 5£B# 

^VS^SitlBil^P v &<i>V4<D "M" u-^k&W 
ffflrttc "L" "M" U-^UCc^gU 3 6 it 

— JEBSWH* "L" U-^WCSHTTS. 
[0 05 1 ] C(DJ:^C 4 Itggi'P-^^VB, <t> 
V4tocfct>'4>V5#»C " M" b^^ilt " L " 

#EPJJD3 n/c$iSm@ 2 5 CDTCDfi#S]§f^Sie^l§ 

"L M U^^CC^L/c^ (t = t 6) T\ 
SfifiiM ^ P v 2 <t> V 3 #5EPJJD $ n/c*iai«ffi 2 5 <DT 

titcm^nm* , mmm ? a ? t? 4> v 6 ^ 

[0 0 5 2 ] ^CC, §6gS^n^(/)V2^ W H H U 
^UCC&S 4 , 5tCcK*Hi 3 hfcW«S©*#£« 1 2 
b(DH^(D^3HcDlK^Sffi2 6 0)TOsH^>^1'^ 
i£< ttSfcifc. SSElB*©fi»BS©«*«l« 1 2 aSCg 

( t = t 7 ) o iSi^P-^^V 1 , 0 

V4tocfc£K(*>V5 7^H:te "L" V^Mch*). mS&i£ 
2U v 2 <t>V 3*3j:&<t>V "M" u-<;ucc^> 

[0 0 5 3 ] SiSK^^P^^</>V2^ "M" U 

<t>v 3&wmstitc&mmm2 5<DT<D#r>zs*ji& 

ffl3tifcm^««xtt, K2S*S2 6toJ:tf<ESS«ffi2 

5cDTtc§x.6n^ 0 -eu-c, sefs^^p ^ ^c/>v 2 

■i- frtm < ft *) s EJBK©*fc«« 1 2 a Off #^iw x 
«^mli2 5©TCCSA6n^> (t = t8). felR, 

[ o o 5 4 ] a 1 6 ra\ ^Moflfcojasjensis-riBE 

«»JSSHr*0. H*. Hlira«IWc«IBI-^RWft 
ttlt/SLtfe§ 8 0 16CCtoC^T, vh»J^Xtt{C2 
«5cKB3hte«36** 1 t>mm<DmteZ 2 
J|12a, 12b#>6&*K *fcSS3feSBl CfiCC2o 
2 a, 12 bC0S^*»e»K*ttS3tifcff-^- 

#RI± 3 &fiitiKji U % 2 -1- 2 -rPrCU^ L "Cffitt 
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[0 0 5 5] fit, vtrt<c&^&&x9c<Dmmmt 
m<D^mm 1 2 b (Dm^mm^mm-r z^^m 

US^X £ 7 CDft^SflCDfgCC 'J;^61 ^<hi 

me 2te£uz^ yy y 6 s^mit&tttcffif&tte^x: 

C>£ 0 m#t&ffiS&6 2«, mtf^u-x^ >^ • 
CDft-^-mM <b , Tj^pfgj* U ^X £ 4 fC <fc o 5 

[ 0 0 5 6 ] m 1 7 »Jv^61 cDftftfi^tfJj&CD 
— HI 6 OY - Y' aBrfflJcr^. HI 7&Cte 

Sir, N" s^«»6453i-^7D-Ay7 

6 8<bNS^«fta^e>J&:5 K U -T > 6 9 WWLtt htxX 
is*), tKD^t" — J* — 7 0 — A'j76 8fcct[>'Fl/^>6 

9icj:o-c y 5 * £6 l asfltegSfvcos. FW>6 

[0 0 5 7 ] ±fBt*Ji£<D U 5 v * 8 1 iC*5^r , N" M 
^P«»»©«Ka i: CC J: ot*-/<- 7D^iJ768 

tcft<Dmm& f u a > 6 9 ccf#r ^n^ci-c, TS^S 
cD^TfeMifg i 2 b off -states* it y 5 ■> 6 
to£ 0 m\i fcte^x, 7k*$S£u^x£ 4cd$* 

[0 0 5 8 ] _LizIiO/t J; 5 CC, «XM^lB«Cff « CCD 
Hf*»««itCra\ &§7tSP 1 C t fC 2 1 40 

2a, 1 2 bCD&^^eSc^mShfcft-^S^^^, 

fS 0 ^WKJUy- h 5 tC J: o r 2 *cD7k¥$£i£ 

3, 4cd69t»wrgij*cc*¥!sas-r*iifccc, is® 

Jg<D^7£M*fS 1 2 b CDff ^«MfCOliT« y 5 » * 6 1 
^•^^^^—^3 >SfiT'fi/a5fi©5*«Iil8 1 2 a CD 

1 2 b tf>&fI*Sffi CCSt L X^M<D y 5 sr Jr 6 1 50 
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X$Z a 

[0 0 5 9] ftte. *IOS^a8r«. y 5 ir 6 1 5C J: 
oTTK^KiiU^X 2 7 rtrKffiB©33teSB« 1 2 b <D 
S#«fiflc*t Or y ^ -7 **JiK*4«J3S<t L,fc# t 
t£tHSB6 2 «-CiSjBKcr>S3t«« 1 2 b (DM^mmcM 
try ^ * **»W4c£fcnJttT*4. 

[0 0 6 0 ] Tt£t>%, 2*<D*¥«Ej£l^**3. 4 
/P6«Stfta»6 2 'V ffilBK©3*ffl« 1 2 a Off * 
«W tl*jB£tO«*«« 1 2 b ®fi*WS£ *»RSfflI 

^i±5SP6 2 -e&i, ^d-^t^ >^ • y^-t>3>^ 
MZV-tev H-fSy-te^ h^Miur, ^^>^'u-< 

7|<*$^l u Jr 4 *» 65feCCf£^ ^ 41 SWiBffflHOW* 

[0 0 6 1] &*s, ±E#H»»«cctec^r», 
SP 1 *JBa*Stt4«*«««: 2^WLfc»flE<DtB^Cc 

oi*rBiWi/fe^ 2»*jtciss3n*fc<D-ctt«c< . 
mm&mte 6 3 ^a±©*^«Kfl«hr* c 1 4> "iffi 

[0062] 

3^g(5 C £ IctROfiERffOS ^? * 6 m& Hi S n fc«* 

l , ^KSfomta *> ^mm<Dimnm 

l < {^-enccs^< ff-^-4 ^y-^'i, ffiossos* 

cDf^fa^MSQ s CD A 5 (C^HT *@3e^>" ^ - > ^ ^ X 

[a®o»*^iftw] 

[H 1 ] *^cD-iijism g >4^r^B§^iir^^ 0 

[H2] S^O««©--«**ri!IBS««Hr*S. 
[H31 SiSKa6U^^*©fl»fiJt©-f«4«-r*ffi^* 
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mi] #m&&m<rc%&Atbt>mim'c$>2> 0 

[18] y ^^KS*lBWcfcWI^7 ^-;uFcd 
[(3 9 ] ^ -/-;UK«*tHU*c*5»a«H»7 F<D 

»faiwar*5. io 

[110] ^ * ->l> FK^HiUcfc^^ffitfc? * F 
[011] y a -)l Ft^mucfctt^ffiiS? ^ F 
[012] yu-J*mfr&Llct6ttZ>ilTmy-<-)i<F<D 
[013] 7 U-A^muc:fett&^:7 ^-;UFCD 
[014] :7U-A|^ffiUC:fottSM£:7 <-~)\sY<D* 



[015] 7 A^tii ucfctt&Mfc:? FCD 
I^taW0r&& o 

[0i6] *%0^©{tfecDiittm^^^-rTOftiS0r^ 

[017] y s * ^cD»«<D-«*^-rKBH (0 l 6 

<DY - Y' JHttrBBI) 
[018] fi£3|^**r«ll8fllttia-C*S. 
[019] JfntKfiiHOAW^fSttHT**. 
[020] *yiz? hi)^Ctct^(DXmt)^mT$> 

[ff^cDSiM] 

I «36» (■*) 2-i-2-n SUSSU^** 
3. 4 5 JBO^WISSI^F 
6, 7 S^flfefflSP 10 5>ys?x*l/-£ 

II ?t*^h? 12a {SSgcD^ 
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